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(54) Title: INFLATABLE PACKER 



(57) Abstract 

The invention provides a hydraulic anchor packer for use in a well 
bore comprising an inflatable packer element (36) incorporating a cylinder 
(38) and an elastomer sleeve (44) provided on the exterior surface thereof. 
The elastomer sleeve (44) is retained by retaining means adjacent the 
cylinder (38) at the end portions of the sleeve (44) but free of the cylinder 
(38) intermediate the end portions. An aperture (48) is defined by the wall 
of the cylinder (38) for connecting the exterior of the cylinder (38) in a 
region where the elastomer sleeve (44) is free thereof to the interior of 
the cylinder (38). The anchor packer further comprises means (60, 62) for 
causing fluid from within the cylinder (38) to flow through the aperture 
(48) and between the elastomer sleeve (44) and exterior surface of the 
cylinder (38). The means (60, 62) is thereby adapted to radially expand 
the elastomer sleeve (44). Means (56) is further provided for trapping fluid 
which has flowed into the chamber between the elastomer sleeve (44) and 
the cylinder (38) to prevent relaxation of the elastomer sleeve (44). The 
invention has the advantage over the prior art of providing a hydraulic 
anchor packer which is simple and inexpensive to manufacture and use, 
and which is suitable for use in both cased and uncased well bores. 
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INELAIABLEJEACKER 

The invention relates to hydraulic anchor packers for use in well bores. 

It is well known in the gas and oil drilling industry that hydraulic anchor 
packers may be used to isolate sections of a well bore and support materials and 
equipment within a well bore. Conventional hydraulic anchor packers typically 
comprise a plurality of metallic gripping elements having a serrated surface for 
engaging the wall of a well bore. The gripping elements are generally mounted on, 
or operated by, hydraulic pistons which move the gripping elements between a 
gripping and non-gripping position in response to a hydraulic pressure differential. 
Although such anchor packers operate very effectively, they are expensive to 
manufacture and use, and are unsuitable for use in uncased well bores. 

It is an object of the present invention to provide an anchor packer which is 
relatively inexpensive to manufacture and use, and which is suitable for use in both 
cased and uncased well bores. 

The invention provides a hydraulic anchor packer for use in a well bore 
comprising: an inflatable packer element incorporating a cylinder and an elastomer 
sleeve provided on the exterior surface thereof, the elastomer sleeve being retained 
by retaining means adjacent the cylinder at the end portions of the sleeve but free 
of the cylinder intermediate the end portions; an aperture defined by the wall of the 
cylinder for connecting the exterior of the cylinder in a region where the elastomer 
sleeve is free thereof to the interior of the cylinder; means for causing fluid from 
within the cylinder to flow through the aperture and between the elastomer sleeve 
and exterior surface of the cylinder to radially expand the elastomer sleeve; and 
means for trapping fluid which has flowed into the chamber between the elastomer 
sleeve and the cylinder to prevent relaxation of the elastomer sleeve. 

The hydraulic anchor packer of the present invention may be run into a well 
bore by means of a conveying string until a desired depth is achieved. The 
hydraulic anchor packer may be then set by pumping well bore fluid down the 
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conveying string to the cylinder and activating the means for causing fluid within 
the cylinder to flow through the aperture. The resulting flow of well bore fluid 
between the elastomer sleeve and the exterior surface of the cylinder causes the 
elastomer sleeve to deform radially and press against the neighbouring wall of the 
well bore. The pressure of the fluid located between the elastomer sleeve and the 
cylinder is increased until the friction forces between the elastomer sleeve and the 
wall of the well bore secure the anchor packer in position. The force exerted on 
the wall of the well bore by the elastomer sleeve is maintained by preventing the 
leakage of fluid from the chamber formed between the elastomer sleeve and the 
cylinder. 

The inflatable packer element may incorporate a retaining shoulder 
provided on the cylinder adjacent each end portion of the elastomer sleeve. 
Preferably, the retaining shoulders are provided as nuts threadedly engaged with 
the cylinder. 

The retaining means may comprise a bond between the surfaces of the 
elastomer sleeve and an adjacent retaining shoulder. The retaining means may also 
comprise a bond between the surfaces of the elastomer sleeve and the cylinder. In 
each case, the bond may be provided by an adhesive. Furthermore, it is preferable 
for the retaining means to comprise at least one reinforcing element engaging an 
adjacent end portion of the elastomer sleeve. The or each reinforcing element is 
preferably mounted on the cylinder and more preferably attached to a retaining 
shoulder. It is also desirable for the or each reinforcing element to be embedded in 
an adjacent end portion of the elastomer sleeve. 

The primary function of the retaining means is to retain the end portions of 
the elastomer sleeve adjacent the cylinder so as to prevent leakage of well bore 
fluid. 

The means for causing fluid to flow through the aperture preferably 
comprises a drop ball and a seat located within the cylinder for receiving the drop 
ball. The means is activated by introducing the drop ball into the fluid flow within 



SUBSTITUTE SHEET (RULE 26) 



WO 97/28348 PCT/GB97/00300 

-3- 

the conveying string. The drop ball is carried down the string by the fluid flow 
until it is received by the seat within the cylinder. A seal is formed between the 
drop ball and the seat preventing the passage of well bore fluid. The fluid flow is 
thereby diverted through the aperture in the cylinder which is located up-hole of 
the drop ball and seat. 

The means for trapping fluid preferably comprises a piston with a flow port 
located in the wall of the piston, the piston being slidably movable within the 
cylinder between a non-trapping position, in which the flow port is in fluid 
communication with the aperture, and a trapping position, in which fluid 
communication between the flow port and the aperture is prevented. A shear pin 
may also be provided to releasably hold the piston in the non-trapping position. 

Preferably, movement of the piston to the trapping position releases a 
mechanism for attaching the hydraulic anchor packer to a well bore string. 
It is also desireable for the drop ball seat to be provided on the piston. 

Furthermore, it is preferable for the inflatable packer element to be mounted 
on an exterior surface of a mandrel having an inflate port adapted to communicate 
fluid to the aperture in the cylinder; the means for causing fluid to flow through the 
aperture and the means for trapping fluid being located within the mandrel. The 
inflatable packer element may be releaseably mounted on the mandrel. The 
inflatable packer element may be thereby readily removed from the main body of 
the hydraulic anchor packer for the purposes of maintenance or replacement. 

A serrated metallic gripping element may also be provided on the exterior 
surface of the elastomer sleeve. 

The hydraulic anchor packer of the present invention has the advantage over 
the traditional anchor packers of being simple and inexpensive to manufacture and 
use. The invention has the further advantage of being suitable for use in both 
cased and uncased well bores. 

An embodiment of the present invention will now be described with 
reference to the accompanying drawings, in which: 
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Figure 1 is a cross-sectional view of the hydraulic anchor packer of the 
present invention configured in an unset position; and 

Figure 2 is a cross-sectional view of the hydraulic anchor packer of Figure 1 
configured in a set position. 

The embodiment of the present invention shown in Figures 1 and 2 
incorporates a plurality of components mounted on a mandrel 2. 

The mandrel 2 is substantially cylindrical in shape and defines a bore 4 
through which well bore fluid may pass when the apparatus is in use. The lower 
end 6 of the mandrel 2 is provided with a filter screen 7 for the filtering of well 
bore fluid entering the lower end 6 from the annulus. Circumstances may be such 
that the provision of the filter screen 7 is not necessary. Further filter screens may 
be provided either within the anchor packer or within the conveying string to filter 
well bore fluid flowing down the string. 

An external screw thread 8 is also provided on the lower end 6 for receiving 
a retaining nut 10. The upper end 14 of the mandrel 2 is adapted to receive a top 
sub 16. The top sub 16 is provided with a collett 18 having a plurality of fingers 
20. The ends of the fingers 20 are formed so as to locate within a recess 22 defined 
by the interior surface 24 of the mandrel 2. The top sub 16 may be thereby 
attached to the upper end 14 of the mandrel 2. An internal screw thread 26 is 
provided on the top sub 16 for the reception of a conveying string (not shown). 

An internal shoulder 28 is formed on the interior surface 24 of the mandrel, 
and an external shoulder 30 is formed on the exterior surface 32 of the mandrel. 
Inflate ports 34 are provided in the wall of the mandrel 2 below the external 
shoulder 30. 

An inflate packer element 36 is arranged on the exterior surface 32 of the 
mandrel 2 and extends from the external shoulder 30 to the lower end 6. The 
inflatable packer element 36 is a discrete assembly of components which may be 
readily removed from the mandrel 2 for the purposes of maintenance or 
replacement. The components of the inflatable packer element 36 include a 
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cylinder 38, an upper and lower nut 40,42, an elastomer sleeve 44 and a plurality 
of reinforcing elements 46. The upper and lower nuts 40,42 are threadedly 
engaged with the upper and lower ends of the cylinder 38 respectively so as to 
provide retaining shoulders against which end portions of the elastomer sleeve 44 
abut. The elastomer sleeve 44 extends about the cylinder 38 between the upper 
and lower nuts 40,42. 

The elastomer sleeve is manufactured from a rubber material, but may be 
produced from any other material having suitable elastic properties. The end 
portions of the elastomer sleeve 44 are retained adjacent the cylinder 38 and the 
upper and lower nuts 40,42 by means of a suitable adhesive or other fixing agent. 
The attachment is reinforced by the reinforcing elements 46 which consist of 
twenty four spring bars 47. The spring bars 47 project from each nut 40,42 so as to 
penetrate the end portions of the elastomer sleeve 44. Apertures 48 are provided in 
the cylinder 38 between the parts of the cylinder 38 attached to the end portions of 
the elastomer sleeve 44. 

The inflate packer element 36 is assembled by firstly screwing the nuts 
40,42 onto the respective ends of the cylinder 38. The areas of the cylinder 38, the 
nuts 40,42 and the reinforceing elements 46 to be attached to the elastomer sleeve 
44 are then shot blasted and applied with a fixing agent. The elastomer sleeve 44 
is then finally applied by means of conventional compression moulding techniques. 
Injection moulding techniques may be used as an alternative to compression 
moulding. 

The inflatable packer element 36 is slidably located on the mandrel 2 so that 
the upper nut 40 abuts the external shoulder 30. Axial movement of the inflatable 
packer element 36 in the direction of the lower end 6 of the mandrel 2 is prevented 
by means of the retaining nut 10 which is threadedly engaged with the lower end 6 
so as to abut the lower nut 42. The retaining nut 10 is secured in position by means 
of lock screws 50. Rotational movement of the inflatable packer element 36 
relative to the mandrel 2 is prevented by means of an alignment dowel 52. A step 
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54 in the exterior surface 32 provides an annular space between the cylinder 38 and 
the mandrel 2, thereby ensuring fluid communication between the aperture 48 and 
the inflate port 34. 

A piston 56 is slidably located within the bore 4 of the mandrel 2. The 
piston 56 is substantially cylindrical in shape and defines a bore 58 through which 
well bore fluid may pass when the hydraulic anchor packer is in use. The lower 
end of the piston bore 58 is provided with a seat 60 for receiving a drop ball 62. 
The upper end of the piston 56 is provided with an external piston shoulder 64 
which, when in use, abuts the internal shoulder 28 so as to limit the axial 
movement of the piston 56 towards the lower end 6 of the mandrel 2. A pressure 
relief port 65 is formed in the upper end of the piston 56. When the piston 56 
moves axially towards the lower end 6, well bore fluid located between the 
external piston shoulder 64 and the internal shoulder 28 flows through the pressure 
relief port 65. The movement of the piston 56 is thereby assisted. Alternative 
means of allowing fluid to flow from between the external piston shoulder 64 and 
the internal shoulder 28 may be provided as appropriate. 

A lower wall 66 of the piston 56 is spaced from the interior surface 24 of 
the mandrel 2 below a step 68. Flow ports 70 are provided in the lower wall 66. 
The space between the lower wall 66 and the interior surface 24 is occupied by an 
isolating ring 72 and a flow port ring 74. The isolating ring 72 is provided as a 
solid ring of material, whereas the flow port ring 74 is provided as a ring of 
material incorporating a plurality of holes. Undesirable leakage of well bore fluid 
between the mandrel 2 and the lower wall 66 is prevented by means of lip seals 76. 
The isolating ring 72, the flow port ring 74 and the lip seals 76 are retained in 
position by means of a circlip 78. Additional seals 79 are provided throughout the 
hydraulic anchor packer to prevent further leakage of well bore fluid. 

Figure 1 shows the hydraulic anchor packer arranged in an unset position. 
In this configuration, the piston 56 is located in abutment with the fingers 20 of the 
collett 18. The upper portion of the piston 56 engages the collett 18 so as to press 
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the ends of the fingers 20 into the recess 22. Movement of the piston 56 is 
prevented by means of shear pins 80. The top sub 16 is thereby securely attached 
to the mandrel 2. When the piston 56 is located as shown in Figure 1, the piston 
bore 58 is in fluid communication with the apertures 48 through the flow ports 70 
and the holes in the flow port ring 74. 

When in use, the hydraulic anchor packer is attached to a conveying string 
and located within a well bore. Once the anchor packer has been correctly 
positioned, the apparatus may be set by pumping well bore fluid down the 
conveying string and through the bores 4,58, and by then introducing a drop ball 
62 into the fluid flow. The drop ball 62 may be introduced into the fluid flow 
either at the surface or at some point along the length of the conveying string. 
When the drop ball 62 is released from a location along the conveying string, 
suitable means (not shown) for holding and releasing the drop ball must be 
provided. 

When the drop ball 62 is received by the seat 60, the flow of well bore fluid 
through the piston bore 58 is diverted through the flow ports 70, the flow port ring 
74, the inflate ports 34 and the apertures 48. The well bore fluid is thereby 
directed between the cylinder 38 and the elastomer sleeve 44. The elastomer 
sleeve 44 is expanded and displaced radially by the well bore fluid so as to abut the 
wall of the well bore. However, the end portions of the elastomer sleeve 44 remain 
adjacent to the cylinder 38 and the upper and lower nuts 40,42, thereby preventing 
an undesirable leakage of well bore fluid. Once the pressure of the fluid located 
between the cylinder 38 and the elastomer sleeve 44 has increased to a 
predetermined level, the shear pins 80 shear and the piston 56 moves axially within 
the mandrel 2 to the set position shown in Figure 2 in response to a hydraulic 
pressure differential. In this position, the isolating ring 72 isolates the fluid located 
between the cylinder 38 and the elastomer sleeve 44 from the well bore fluid 
located within the piston bore 58. Whilst the apparatus is configured in the set 
position, the piston 56 is spaced from the col leu 18 thereby leaving the fingers 20 
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free to slide from the recess 22. Removal from the well bore of the top sub 16 and 
conveying string is then possible without loss of fluid from between the cylinder 
38 and the elastomer sleeve 44. The arrangement of the piston 56 is such that the 
isolating ring 72 locates so as to seal the inflate ports 34 before the piston 56 
becomes spaced from the collett 18 to release the top sub 16. 

The present invention is not limited to the specific embodiment described 
above. Alternative arrangements and suitable materials will be apparent to the 
reader skilled in the art. For example, metallic serrated grips may be provided on 
the external surface of elastomer sleeve 44 to assist the elastomer sleeve 44 in 
gripping the wall of the well bore. Furthermore, the retaining shoulders formed 
using the upper and lower nuts 40,42, may be alternatively formed as an integral 
part of the cylinder 38 using welding or machining techniques. 

Also, the manner in which the end portions of the elastomer sleeve 44 are 
retained may differ from that described above. For instance, the reinforcing 
elements 46 may be omitted. Alternatively, the end portions of the elastomer 
sleeve may be attached to just the retaining shoulders rather than to both the 
retaining shoulders and the adjacent surface of the cylinder 38. Indeed, since the 
primary function of the retaining means is to prevent a leakage of well bore fluid, 
the method of retaining the end portions may allow axial movement of the end 
portions along the cylinder 38 provided that a suitable seal is maintained. Such 
axial movement of the end portions can be desirable because the radial 
displacement achievable by the elastomer sleeve 44 is increased. 
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CLAIMS: 

1. A hydraulic anchor packer for use in a well bore comprising; an inflatable 
packer element incorporating a cylinder and an elastomer sleeve provided on the 
exterior surface thereof, the elastomer sleeve being retained by retaining means 
adjacent the cylinder at the end portions of the sleeve but free of the cylinder 
intermediate the end portions; an aperture defined by the wall of the cylinder for 
connecting the exterior of the cylinder in a region where the elastomer sleeve is 
free thereof to the interior of the cylinder; means for causing fluid from within the 
cylinder to flow through the aperture and between the elastomer sleeve and 
exterior surface of the cylinder to radially expand the elastomer sleeve; and means 
for trapping fluid which has flowed into the chamber between the elastomer sleeve 
and the cylinder to prevent relaxation of the elastomer sleeve. 

2. A hydraulic anchor packer as claimed in claim 1, wherein a retaining 
shoulder is provided on the cylinder adjacent each end portion of the elastomer 
sleeve. 

3. A hydraulic anchor packer as claimed in claim 2, wherein at least one 
retaining shoulder is provided by a nut threadedly engaged with the cylinder. 

4. A hydraulic anchor packer as claimed in claims 2 or 3, wherein the retaining 
means comprises a bond beteween the surfaces of the elastomer sleeve and an 
adjacent retaining shoulder. 

5. A hydraulic anchor packer as claimed in any of the preceding claims, 
wherein the retaining means comprises a bond between the surfaces of elastomer 
sleeve and the cylinder. 
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6. A hydraulic anchor packer as claimed in claims 4 or 5, wherein the bond of 
the retaining means is provided by an adhesive. 

7. A hydraulic anchor packer as claimed in any of the preceding claims, 
wherein the retaining means comprises at least one reinforcing element engaging 
an adjacent end portion of the elastomer sleeve. 

8. A hydraulic anchor packer as claimed in claim 7, wherein the or each 
reinforcing element is mounted on the cylinder. 

9. A hydraulic anchor packer as claimed in claim 8, wherein the or each 
reinforcing element is attached to a retaining shoulder provided on the cylinder. 

10. A hydraulic anchor packer as claimed in any of claims 7 to 9, wherein the or 
each reinforcing element is embedded in the adjacent end portion of the elastomer 
sleeve. 

11. A hydraulic anchor packer as claimed in any of the preceding claims, 
wherein the means for causing fluid to flow through the aperture comprises a drop 
ball and a seat located within the cylinder for receiving the drop ball. 

12. A hydraulic anchor packer as claimed in any of the preceding claims, 
wherein the means for trapping fluid comprises a piston with a flow port located in 
the wall of the piston, the piston being slidably moveable within the cylinder 
between a non-trapping position, in which the flow port is in fluid communication 
with the aperture, and a trapping position, in which fluid communication between 
Lhe flow port and the aperture is prevented. 

13. A hydraulic anchor packer as claimed in claim 12, wherein a shear pin is 
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provided to releasably hold the piston in the non-trapping position. 

14. A hydraulic anchor packer as claimed in claim 12 or 13, wherein movement 
of the piston to the trapping position releases a mechanism for attaching the 
hydraulic anchor packer to a well bore string. 

15. A hydraulic anchor packer as claimed in any of claims 12 to 14, wherein the 
seat is provided on the piston of the means for trapping fluid. 

16. A hydraulic anchor packer as claimed in any of the preceding claims, 
wherein the inflatable packer element is mounted on an exterior surface of a 
mandrel having an inflate port adapted to communicate fluid to the aperture in the 
cylinder; the means for causing fluid to flow through the aperture and the means 
for trapping fluid being located within the mandrel. 

14. A hydraulic anchor packer as claimed in claim 16, wherein the inflatable 
packer element is releaseably mounted on the mandrel. 

18. A hydraulic anchor packer as claimed in any of the preceding claims, 
wherein at least one serrated metallic gripping element is provided on the exterior 
surface of the elastomer sleeve. 

19. A hydraulic anchor packer substantially as hereinbefore described with 
reference to, and as shown in, the accompanying drawings. 



SUBSTITUTE SHEET (RULE 26) 



WO 97/28348 



1/2 



PCT/GB97/00300 




SUBSTITUTE SHEET (RULE 26) i 




SUBSTITUTE SHEET (RULE 26) 



INTERNATIONAL SEARCH REPORT 



Into ma! Application No 

PCT/GB 97/00300 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 6 E21B33/127 



International Patent gasification (IPC) or to both national classification and IPC 



Minimum documentation searched (classification system 

IPC 6 E21B 



followed by classification symbols) 



Documentation searched other than minimum documentation to t 



t that such documents are 



included in the fields searched 



Electronic data base consulted during the mtemational search (name of data base and, where practical, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category * 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



GB 2 279 385 A (HALLIBURTON) 4 January 
1995 

see page 8, line 4 - page 10, line 9 
see figures 3-6 

US 2 827 965 A (W.D. MOUNCE) 25 March 1958 
see column 1, line 64 - column 2, line 38 
see figures 1,2 

GB 2 139 670 A (MAGYAR SZENH I D ROGEN I PARI ) 

14 November 1984 

see page 2, line 68 - line 109 

see figures 

US 4 892 144 A (M.G. C00NE) 9 January 1990 
see column 6, line 53 - column 7, line 14 
see figures 10,11 

-/" 



1.5, 
11-17 

2-4, 
6-10,18 

2-4,7-10 



18 



0 



Further documents are luted in the continuation of box C. 



0 



Patent family members arc listed in annex. 



* Special categories of ated documents : 

* A* document defiran* the general state of the art which is not 

considered to be of particular relevance 
*E* earlier document but published on or after the international 
filing, date 

"L* document which may throw doubts on priority daim(s) or 
which ts ated to establish the publication date of another 
citation or other special reason (as specified) 

'O* document referring: to an oral disclosure, use, exhibition or 



T* later document published after the mtemanonal filing date 
or priority date and not in conflict with the application but 
ated to understand the principle or theory underlying the 



'P* document published prior to the international filing date but 
later than the priority date claimed 



'X* document of particular relevance; the daimed tnvermoc 
cannot be considered novel or cannot be consider* a to 
involve an inventive step when the document is taken alone 
"Y" document of particular relevance; the daimed invention 

t be considered to involve an inventive step when the 
Knt a combined with one or more other such docu- 
, such combination being obvious to a person i 
in the art. 

•A" document member of the same patent fwmly 



Date of the actual completion of the international search 

2 June 1997 



Date of mailing of the international search report 



Name and mailing address of the ISA 

European Patent Office, P.B. SSI B Patenuaan 2 
NL - 22S0 HV (Unwise 
Td.<+ 31-70) 340-2040, Tx. 31 651 cpo ru. 
Fax: (+31-70) 340-3016 



Authorized officer 



Leitner, J 



Form PCT/1SA/218 <ucon« thwi) (July 1**?) 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 



late anal Application No 

PCT/6B 97/00380 



C(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT 



Category ' 



Quo on of document, with indication* where appropriate, of the relevant passages 



Relevant to claim No. 



US 3 270 814 A (C.R. RICHARDSON) 6 
September 1966 

see column 3, line 3 - column 4, line 28 
see figures 5-7 

US 3 334 691 A (H.W. PARKER) 8 August 1967 
see column 3 f line 51 - column 4, line 6 
see figures 

GB 2 219 615 A (TAM INT.) 13 December 1989 
see abstract; figures 



I- 3, 

II- 16 



1,16 



1 



Form PCT/IS A/218 (conUotuOoo of 



•hort) {July IH2) 



page 2 of 2 



INTERNATIONAL SEARCH REPORT 

lnforrmtjcm on patent Camuy members 


Inu onal Appttca&cn No 

PCT/GB 97/GG3G8 


Patent document 


Publication 
date 


Patent family 
member(s) 

nr mC£CO A 


date 
97-17-Qd 



NO 





A 


25-03-58 


NONE 




6B 2139670 


A 


14-11-84 


NONE 




US 4892144 


A 


09-01-90 


CA 1310262 A 


17-11-92 


US 3270814 


A 


06-09-66 


NONE 




US 3334691 


A 


08-08-67 


NONE 




GB 2219615 


A 


13-12-89 


US 4823882 A 
US 4893678 A 
CA 1310900 A 


25-04-89 
16-01-90 
01-12-92 



Fans PCT/1S A/211 (ptual rum* *tt*x) (Ju* 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CI T OFF AT TOP, BOTTOM OR SIDES 



A FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




